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Build a DIGI-VIEWER 


AUTOMATIC 


IN-OPERATION TESTING OF DIGITAL IC’S 


Using simple Darlington pair transis- 
tor amplifiers, this handy digital IC test- 
er can be built for under $20 and will be 
a boon to the experimenter or technician 
who can’t afford complex commercial 
equipment. At the same time, it is much 
more practical than simple one-circuit 
probes. By tying the [C’s circuit in with 
the tester, a complete unit can be 
checked visually in a matter of seconds. 


HAT OLD BUGABOO, testing in-circuit 

digital IC’s, has finally been conqrered for 
the experimenter/teclmician, (Assuming he’s 
tired of one-lamp probes and ean’t alford a 
complex eomputer system.) The Digi-Viewer, 
which can be built for under $20, is a simpte 
visual display that indicates immediately the 
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state of every stage of an IC while it is 
operating in the circuit. 

The Digi-Viewer consists of 16 indicator 
lamps driven by 16 Darlington pair transistor 
amplifiers. When these cireuits are attached 
to the pins of an IC through a special clip-on 
connector, the lamps light or don’t light de- 
pending on whether the potential on the re- 
spective pin ts over or under }.4 volts—tlius 
indicating the “on” or “oll” logie state. ‘lo 
identify whieh lights are which for specific 
IC’s, a transparent overlay of the eirenit ar- 
rangement is slipped between the rows of 
lights on the top of the Digi-Viewer and the 
faulty cireuit can be located at once. 

The Digi-Viewer can be used on any 14- or 
16-pin dual in-line package, including RTL, 
DTL, TTL, and most of the newer MOS 
types. Due to the extremely low loading fae- 
tor, there is no need to worry abeut overload- 
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PARTS LIST 

CAl—I6-conduetor flat cable, 235 ft, #28 
tire (3M 3365-16) 

CLIP l—16-pin integrated circnittest clip 
(API DIP) 

Dt.b2—1A, SGV diode (1N4007 or similar) 

1T-$l6—S-velt, 30-mA miniature lam) as- 
sembly with plastic cap (Southwest 
#57ASP-007) 

Si—Minieture uninsnlated bunana jack 
1-032—Transistor (National 2N5129) 

RL-RI6—22 0O0vhm, %-watt resistor 

Si—Spst slide or toxgle switch 

Til—Filament transformer; secondary: 
12.6V CT. 24 


Afise.—25$ ft. insulated flexible wire, banand' 


plug. miniature ulligator clip, hent-shrink. 
able tubing, suituble chassis. dry-tronsfer 
marking, grommets, line cord, strain relief. 
spacers, mounting hardicare, plastic and ink 
for slides. ete. 

Note—The following are available from Soath- 
west Technicul Products. Box 16297, Sen 
Antonio, TX 78216: drilled and etched 
printed circuit board at $2.65 postpaid: IC 
test clip at $5.95 postyuid: complete kit of 
all parts including PC board, IC clip, and 
basic set of must-used circuit slides, chassis, 
etc. at $19.85 plus postage and insurance for 
4 Wb. Slides for spectal types of IC*s are also 
available. 
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Fig. 1. A lamp goes on when the input exceeds 1.4 volts and 
goes off under that fevel. Input current is about 20-A there- 
fore tested IC's are not loaded. Input capacitance is about 
20-pF per line enabling use on al? but highest speed circuits. 
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Looking down on the hoard, note that the 
transistor arrangement follows the pin ar- 
rangement of an in-line EC. 

Mount the transformer on one wall of the 
chassis. and canaect the three seeondary leads 
io their appropriate pads on the heard. Con- 
neet the primary to switeh $7 monnted on the 
top of the tester, Use a strain reliel or rubber 
grommet where the line cord goes throngh the 
chassts. Mount the printed cirenit board on 
tour spacers. 

Connect the 16-iead flat input cable to the 
Input terminals on the eirenit: board, making 
sure that, when it comes to soldering tlie cable 
to the chp on the other end, you can identify 
and arrange the leads correctly. There must 
be a pin-Ler-pin correspondence between the 
lamps on the beard and the clip. (1f you are 
nsing only 14 pins, two leads may be removed 
frum the eable.) Drila hole and fit it with a 
grommet to hekl the flat cable. Draw dhe cable 
throngh the hiale in the chassis and conneet it 
to the test clip. Identify pin 1 with a wear- 
proof mark. Use small lengths of head-shaink- 
able tubing at the clip end te improve the 
looks, strengthen the cable termination, and 
remove the probability of short cirenits. 

Kor high-speed logic systems. Incliding 
TTL, the multi-lead cable should be less than 
2’ long. Longer lengihs are acecptable for 
RTL, DVL. and MOS eirenits. 

For the ground connection, use a vonven- 
tional banana ping and jack with a pieee of 
Nlexible wire 2 or 3 feet long. Terminate the 
otlier end in @ miniatnre alligalor eliz. The 
gronud jack (JZ) is connected to both the 
metal case and the PC board ground, 

Make up some plastic slides with entonts 
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Connection to each lamp driver 
is made on the foi! side of the 
board. The use of PC board ter- 
Minals is optional as ieads can 
be soldered directly to foil. 


for the lamps so that the.v fit between the two 
rows of lamps. »\[arkthe plastie (with perma- 
nent ink or fempornry grease pencil) with the 
logie off the cirenit to be tested. 


Checkout and Use. With power supplied 
to the unit, comect the ground clip to the 
nogalive end of a 1.5-volt cell. As the positive 
end of the eell is comnected tv each pin of the 
test ¢lip (via a test lead), the appropriate 
lamp shoukl come on. The bilbs must corre- 
spond to the elip terminals. 

To use, suap the correct slide into pla¢e and 
conneet the gronnd clip to the ground terminal 
of the eirenit: mider test. Connect the large 
test clip to the TC being tested, making snre 
that the locator dot at pin one is ¢orreetly 
positioned on pin 1 of the TC. Fust open the 
test clip with a little pressure at the top end 


Both the power line and 16-lead cable are passed 
through the metal chassis via rubber grommets. 
The ground jack (J1) is positioned at the center. 
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and fit it down over the IC. On a 14-pin in 
line IC, the two right-hand clip connectors 
will be off the right side of the IC away from 
the locator notch or dot eode. 

The first thing to nete is that operating 
voltuge is applied to the IC. This is indicated 
by the ligliting of the lamp at the power sup- 
ply pin. The ground lamp should not be lit. 
Now check that tle input pins that could hold 
the IC at reset, zero or other state have the 
correct voltages on tliem to permit proper 
operation. Generally, RTL direct sct, reset, 
and direct clear imputs are disabled by 
grounding, while their connterparts in TTL 
and DTL are made positive to disable. Tliere 


After wiring the 16-lead cable 
to the IC clamp, identify one 
end pin of the ciamp with a dot 
to indicate pin 1. Make certain 
that each terminal of clamp cor- 
responds with a similar term- 
inal on PC board. Heat shrink- 
able tubing is used at cable- 
clamp interface for protection. 


are cnough exceptions to this rule however 
that the appropriate data sheets should always 
be on hand to eheck anv IC to be tested. 
After clieeking the various conditions that 
could cause dillieulties, the logic rules for tlie 
IC should be verified. For example, on an in- 
verter, when the input lamp is on (signifying 
a positive input), the ontpet lamp should be 
off (signifying a grounded output), and vice 
versa. If both lumps are on, the IC is bad or 
there is an open ground. If both lamps are 
off, the IC is bad or the output is shorted. In 
the case of a flip-flop, the output lamps should 
turn on and off at half the rate of the input 
jiamp. At high switching frequencies, tle in- 


To use, simply affix the [C clamp to the IC under test making sure 
that pin 1 the clamp is contacting pin 1 of the IC. Aiso make sure that 
the tester ground lead is connected to the tC ground terminal iead. 
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put and oulpnt lanips will all be on but with 
partial iumination due to the high switehing 
speed. Proportional brightness can also he 
used as a relative indicator of the duty evele 
of other “too fast fo see” signals. The togie 
can be eyeled at a slower rate by using an ex- 
ternal oseillator so that the mdications become 
elear. A beunecless pushbutton may be used 
to “step” the logie mannally, for a more de- 
tailed analysis. While you will not be able to 
see such things as 2 one-nierosecond reset 


pulse, the indicator lamps connected to the 
flip-lap outputs will show the elfeets of such 
a pnise. 

A few digital [C's have open collector cir- 
enits (readout, drivers for example). An in- 
nsed open colleetor ma system may never get 
to a high state and thns may show an off con- 
ditian on its lamp even when the IC is perfcet- 
lv good. If there is no connection to these 
outputs, then 2 pullip resistor of about 2200 
oluus to the civenit positive may be used. -BQ- 


Leakage Current 
& Electrical Shock 


BY PAUL B. 


HWE SENSEPIVITY of man to eleetric 

shock and eleetrie currents is well estab- 
Yshed. Until recently, physicians conld dis- 
count the effects of minute currents and low 
voltages becanse of the insulating properties 
of the skin, Whew dey and callonsed, the skin 
flas am average resixtance of abont, 100,000 
olins. Skin wet with perspiration, towever, 
may have a resistance of less tan 1000 olans. 
Skin vesistanee varies with body area and 
vasomotor (flushing or capillary constrietion) 
response. 

A enrrent flow of from 9 to 14 mA produces 
discomfort. With a enrrent of 15 to 25 mA, 
the vielim loses his ability to release the cun- 
duebors dne to muscle contraction In fentany. 
At 25 1050 mA, resptratory paralysis ean ve- 
eur (depending on the current path) and the 
viedime is in pain, Pf the enrrent reaches 75. to 
100 mA, ventricular fibrillation (heart irregu- 
urity) ensnes and at 200 ma, or over, there 
is total cardiac standstill 


No Skin Insulation. A souree of current 
aching on the body from umder the skin is an- 
oflior matter. At 2044 this enrrent. if applied 
directly to ocnrditun (heart musele) Lor 
more (han 3 milliseeonds, will produce fatal 
voutriediar fbrilletion.’ la aedieal eireles 
partienlar emphasis ts now being: pleead on 
external eardiae pacemakers with transverse 
bipolar oleetrodes inserted Hivongh the right 
jugular vem. An engineering analysis of the 
death of one sneh patient lias recently been 
discussed in the literatuye.? 
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It was determined that the external pace- 
maker bad not been grounded, but instead was 
heinug: supplied ac power from a 2-prang, 10- 
foot exteuston card. Measurement of the teak- 
age earrent of the pacemaker tieluding the 
&-wire power exble of the instrniment ttself, 
plus the 10-foot extension cord, revealed a 
envrent of 54 2A, Unfortunately, the patient 
with the pacemaker had been placed on an 
cleetrieally operated bed that had been 
grounded to the hospital power system, Che 
leakage current passed from the electrode into 
the patients heart through bis hody and inte 
the svemul vonnection on fle bed. 

This aacidleut, has emphasized the growing 
interest in satety problems associated with 
medeal clectronte apparatus. Plospital per- 
somel must be properly instructed abort elec- 
trival salety.® Patients with internally placed 
electrodes mnst not be plaeed in beds with 
grmuid connections that are accessible to the 
patient. The pacemakers should only be used 
with a current imitation device of 5 #A under 
any condition. Untrained hespital personnel 
should also he taught fhe use of a new elec- 
trometer whielt peruits salety monitoring of 
clectronie eqitipment for leakage enrrents, 
static charges, aud insulation resistanee.’— Br. 
Panl B. Jarrete 


1, J.M.R. Bruner. Anesthesielogy, 28/2. 1967. 
2. Von Der Mosel, aveasurement & Data News. Vol. 
4 Ne. 4. Juty & August 197@ 
3. Von Der Mosel. afedical-Surgical Review, @ct.- 
Nov, 197@, 
4. Neveti Instruments (Med EP-3), Annapolis, Md. 
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